Effects of the type of dietary fat on acetylcholine-evoked amylase secretion and calcium mobilization in isolated rat pancreatic acinar cells.
Olive oil is a major component of the Mediterranean diet, and its role in human health is being actively debated. This study aimed to clarify the mechanism of pancreatic adaptation to dietary fat. For this purpose, we examined whether dietary-induced modification of pancreatic membranes affects acinar cell function in response to the secretagogue acetylcholine (ACh). Weaning male Wistar rats were assigned to one of two experimental groups and fed for 8 weeks with a commercial chow (C) or a semisynthetic diet containing virgin olive oil as dietary fat (OO). The fatty acid composition of pancreatic plasma membranes was determined by gas-liquid chromatography. For assessment of secretory function, viable acini were incubated with ACh and amylase of supernatant was further assayed with a substrate reagent. Changes in cytosolic Ca(2+) concentration in response to ACh were measured by fura-2 AM fluorimetry. Compared to C rats, pancreatic cell membranes of OO rats had a higher level of monounsaturated fatty acids and a lower level of both saturated and polyunsaturated fatty acids, thus, reflecting the type of dietary fat given. Net amylase secretion in response to ACh was greatly enhanced after OO feeding, although this was not paralleled by enhancement of ACh-evoked Ca(2+) peak increases. In conclusion, chronic intake of diets that differ in the fat type influences not only the fatty acid composition of rat pancreatic membranes but also the responsiveness of acinar cells to ACh. This mechanism may be, at least in part, responsible for the adaptation of the exocrine pancreas to the type of fat available.